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CORN DISEASES 
C. A Martinson 
Associate Professor, Plant Pathology 
Iowa State University 
The dry weather of the last two years has decreased the apparent level of 
corn diseases, but they were there. Some were not obvious yet others were more 
severe than normal. A new leaf disease caused serious problems in Northern 
Illinois seed production and on a few hybrids. 
In 1987, gray leaf spot. which is caused by the fungus Cercospora zeae-
maydis. was prevalent over the entire state •. and 'Yas severe in some localities. In 
1988 and 1989, it was present. but not readily apparent. This disease causes long 
narrow lesions that are confined by the leaf veins, and develops late in the season 
after the plant canopy is formed. Most hybrids that are preferred by Iowa growers, 
are susceptible. Gray leaf spot is more severe in continuous corn produced with 
conseiVation tillage systems, because the pathogen overwinters in lesions on corn 
leaf and sheath tissues. Fungicidal sprays are effective when applied during the 
early part of the epidemic, and can be beneficial for seed production; they are not 
recommended for grain production. . 
Northern leaf blight has become more prevalent in recent years because race 
2, which defeats .the Htl resistance gene, is present over the state. The disease. 
which is caused by the fungus Exserohilum (Helmintlwsportum) turctcum. was heavy 
in some seed production fields in Eastern Iowa in 1989. The single gerie Htl 
resistance is expressed by smaller chlorotic lesions that do not produce spores 
thereby preventing the development of an epidemic. Race 2 can overcome the 
resistance. Unfortunately the Ht1 gene has been the primaxy source of resistance 
used by seed producers, however, many of the seed companies are selecting for 
general resistance to the disease in their breeding programs. The pathogen 
overwinters in the leaf debris from the prior crop of com and therefore can be more 
severe with contlnu~:JUs com planted with conservation tillage. 
Eyespot is a fungalleafspot disease that becomes yield suppressing 
primarily in continuous com where conservation tillage practices leave debris from 
the prior crop on the soil surface. The pathogen. KabatteUa zeae. is greatly 
reduced by rotation to another crop for one year before replanting com. although 
conseiVation tillage practices are employed. Disease resistance has been 
incorporated into many of the varieties grown north of Interstate 80, the area of the 
com belt where eyespot is more severe. With careful hybrid selection and crop 
rotation. the losses from eyespot will be minimal. 
An apparently new form of Northern leaf spot was obseiVed primarily in seed 
fields in Northern Illinois and Southern Michigan in 1989. I've tentatively identified 
the pathogen Bipolaris zeicola. which is a synonym for Helminthsporium carbonum. 
The disease was very severe on the inbred line B73, which is the most widely used 
inbred in hybrid seed production if one considers the B73 derivatives that are in 
use. According to some pathologists with seed companies. it was severe also on 
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hybrtds where both parents were susceptible. It Is not race 1 of the pathogen, 
although it does produce a phytotoxin. Research Is being concentrated on this new 
problem for seed producers. Northern leaf spot has been an endemic problem in 
the past. but we are very concerned by this new form of the disease. Seed 
producers may need to consider the use of foliar fungicides in 1990, and special 
permission to use propaconazole is being sought for 1990. 
Common corn smut. caused by the fungus Ustilago maydts. has been more 
severe during the drought years than It is normally. This is related to the plant 
_stress and the greater chances for plant injury and infection. One can only monitor 
hybrids for their relative susceptibility and avoid those that have severe smut; also 
late cultivations can increase the amount of smut. 
Common rust was more severe in 1989 than usual. It was present early in 
the growing season, and proliferated after the extremely hot weather passed. The 
1nltial spore inoculum for this disease was produced on corn in the southern states 
and was blown north by winds. The pathogen. Puccinia. sorghi. Is inhibited by hot 
weather, but can develop rapidly with cool nights and dew; Single gene resistance 
is available and is used in some hybrtds. Sweet corn tends to be very susceptible. 
Stalk rots are endemic problems. Several fungal pathogens can cause stalk 
rot. Often the stalk rot Is the normal upward progression of root rots and 
sometimes it develops from stalk infections that occurred behind the leaf sheaths. 
Resistance to stalk rot is a primary concern of most seed companies, and hybrtds 
differ greatly in their reactions to the pathogens. Stalk lodging is the most obvious 
manifestation of the disease, but stalk rots and root rots can result in yield losses 
other than harvest losses. Management practices and the environment can greatly 
influence the amount of stalk rot. Stalk rot is a stress induced disease and stresses 
to the plant will either increase or decrease the amount of disease. Stresses that 
occur after pollination will increase the amount of stalk rot. Stresses that occur 
prtor to pollination will usually decrease stalk rot if the stress is lessened after 
pollination. 
This relates to the photosynthetic sink concept of stalk rot where the ear 
and kernels are the primary sink for the photosynthates (sugars) produced in the 
leaves. A plant with few stresses prior to pollination willln1tiate many kernels on 
the ear and then will have a large photosynthetic sink in the ear: a stressed plant 
will have fewer kernels and less sink. When the plant comes under stress after 
pollination, the production of photosyntates will be less and the stalk and roots 
may be starved for photosyntates to resist disease development because the kernels 
are taking most of those produced. Common stresses are drought, high plant 
populations, weeds, insect attack. leaf diseases. and cloudy weather. Conservation 
tillage results in less stalk rot because with conservation tillage the plants are 
under an early season stress and fewer kernels are 1nltiated on the developing ears. 
Unfortunately this also results in lower yields. 
Control of corn diseases depends upon a management program that will 
decrease the probability of disease development and, in the case of seed production, 
the wise use of fungicides. Management includes variety selection, tillage 
operations, crop residue management, crop rotation, plant population, fertilization, 
weed control, herbicide choice, irrigation, and harvest tlmtng. Fungicides, if they 
are used, must be applied before the epidemic begins in order to be effective. Most 
of the foliar diseases have a latent period of infection (the time from inoculation to 
the development of symptoms) that may be 10 to 20 days in duration. Fungicides 
applied during the latent period of infection will have little effect on those infections 
already underway within the leaf. Therefore, a fungicide application may appear 
ineffective because the latent infections will continue to develop after the fungicide 
is applied. Fungicides must be applied early and repeatedly to have a maxtmum 
benefit. 
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